Abstract -The dynamics of solitary waves is modeled by the Korteweg de Vries (KdV) equation. In this work, we seek the solution of the KdV equation no perturbation term. We start by discreetizing the KdV equation using the finite difference method. The discreet form of the KdV equation is put into a matrix form. The solution the of matrix is determined using the Gauss-Jordan method. The plot of the set of the numerical solution shows a wave envelope, which represents the dynamics of the solitary wave. As the wave envelope η(ζ, ) moves away, its amplitude (ζ) is found to be distorted after a certain period of time ( ). This distortion indicates that such a wave packet is not stable.
I. INTRODUCTION
The dynamical model of solitary waves can be represented by the Korteweg de Vries (KdV) equation [1] , [2] , [3] . Its characteristic is determined by modifying the perturbaration term of the KdV equation [4] .
The numerical method which can be used to determined the solution of the KdV equation is the finite difference method. This method can minimize the truncation error in the Taylor series. Its evaluation is done iteratively to make computer programming convenient [5] . The compulation is accomplished using MATLAB 7.0 due to its simplicity in data computing. It also enable 3-dimensional data visualization conveniently done [6] , [7] .
II. KORTEWEG DE VRIES EQUATION
The KdV equation is a nonlinear, dispersive, non dissipative equation which has soliton solutions. The mathematical form of the equation is third order nonlinier partial deifferential equation [1] , [4] , [8] . 
The solution of the equation (1) are obtained by assuming an ansatz [9] , [10] . This ansatz is representation of wave packet (η(ζ)) as a function of range (χ) in secant hyperbolic from which treats time( ) as constant (APPENDIX A).
Where and ω is the speed, which is propotional to amplitude. Equation (2) is an exact solution of the KdV equation representation a non dispersive travelling wave packet [3] , [8] , [9] . Using some random numbers as input values of speed (ω), initial wave packet( , and wave length, computation in MATLAB 7.0 results in some graphical plots ( Fig.1 to Fig.6 ). It can be seen from the figures that the height of the packet increases with speed. To determine whether it is in fact a soliton requires further evaluation of the KdV equation that includes time as a parameter. It has been achieved by numerical calculation. I J E N S III. NUMERICAL APPROXIMATION The numerical solution of the KdV equation is determined by using the implicit scheme Of the finite difference method, the grid of which is shown in fig. 7 [5] , [8] , [11] . The first step in disceetizing the KdV is by constructing the equation into a simple difference form.
 
The equation (4) can be written in the following form (5)
0.
To make equation (5) appears simple in the next step α and β are defined respectively as , and . Hence,
Equation (6) is solved iteratively in ascending order from index to .
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These equations constitutes a system of equations, called iteration formulas, of the KdV equation formulated from its non linear differential equation from [5] , [6] , [7] , [10] . These iteration formulas in equation (7) were expressed in matrix for , and time in MATLAB 7.0, some graphical representations are produced (Fig.8 -Fig.13 ). The surface graphics in the figures depict that the significant changes of wave packet occurs due to time parameter. The series of graphics shows that the amplitude of envelope wave distorts after a long period of time. These solutions have the same charecteristics as those in references [2] , [5] , and [10] . V. CONCLUSION According to this modeling, the wave envelope η( ζ, t) is found to propagates with its amplitude (ζ) distorted. This distortion gives evidence that, after a certain period of time (t), the wave packet is unstable. The distortion is notably small for wider range of time. 
IV. THE NUMERICAL SOLUTION IN GRAPHICAL REPRESENTATIONS
In the form (10) Where ω is speed parameter. Based on the ansatz in equation (10), equation (9) can be written in the form 0 ' " ' '       (11) Equation (11) is integrated to yield
Where A is an undetermined constant. By expressing
Equation (13) can be represented in the form
Parameter η in equation (14) is integrated to result in
Where B is a new undetermined constant. By using some boundary conditions, i.e:    ,  3  ,  2  ,  1  ,   ,  3  3  ,  3  2  ,  3  1  ,  3   ,  2  3  ,  2  2  ,  2  1  ,  2   ,  1  3  ,  1 
The Gauss-Jordan algorithm to find the solution matrix can be done by determining the diagonal elements of matrix A as the pivot, and then divide all of the rows parallel to the pivot. This procedure makes the diagonal has elements with the value of 1. Subsequently, all of the columns within the pivot are used as an eliminator by multiplying all elements parallel to the eliminator by all elements parallel with to pivot that has the value 1. The results are used to subtract all elements parallel to the pivot. Their past result are put on the eliminator row. This procedure 114502-9292 IJBAS-IJENS © April 2011 IJENS I J E N S will make the element in the pivot row has the value of 0. When this procedure is continued to the next row within the pivot column, it will make all columns within the pivot have 0 values. These calculation are proceeded for all elements in the A matrix such that all columns have 0 values except for the pivot, which has the value of 0. As a results, the A matrix will become an identity matrix. Correspondingly, B's elements will change. Based on the rule of matrix multiplication, it will be found that A = B. Thus, matrix B is the solution of the system of linear equations. 
